Expression and characterization of hydroxyindole O-methyltransferase from a cloned cDNA in Chinese hamster ovary cells.
We have used two kinds of expression systems to test whether the cloned cDNA encoding hydroxyindole O-methyltransferase (HIOMT) of the bovine pineal gland was functional or not. First, when mRNA was synthesized in vitro by the SP6 system and injected into Xenopus oocytes, the enzymatic activity was expressed in the oocytes. Second, the cloned cDNA was recombined to a vector under the control of the simian virus 40 early promoter and transfected to Chinese hamster ovary (CHO) cells. The enzymatic activity of the crude supernatant of transfected cells (CHO-HT2) reached to 400 pmol melatonin formed per min per mg of protein, which value was approximately 9% of that of bovine pineal supernatant. The amounts of enzyme protein estimated by immunoblotting were proportional to the enzymatic activity in both CHO and pineal gland. The content of HIOMT protein was 8- to 30-fold larger in pineal gland compared to CHO cells. On the other hand, the content of mRNA encoding the enzyme measured by dot hybridization with [32P]cDNA, was in the same range in both CHO cells and pineal glands. These data suggest that the 11-fold higher enzymatic activity in pineal gland is due to an accumulation of the enzyme protein, not to a high level of the mRNA and also indicate that the cloned cDNA can express an intact hydroxyindole O-methyltransferase enzyme in CHO cells.